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REMARKS 

Status of the clarms 

Claims 1-2, 4-5, 8-12, 49, 51-53 and 58-61 are currently pending in the 
application and stand rejected. No claims are amended. 

The 35 U,S,C, S103 reieotion 

Claims 1^2. 4^5. 8. 10-11, 49. 51-53 and 59-60 ar^ rejected under 35 
U.S.C. §1 03(a) as being unpatentable over Kennel et at. (Cancer Biotherapy & 
Radiopharmaceuticals 2000, 15:235-244) in view of Satoh et aL (Eur. J. Cancer Clin 
Oncol 1989; 25:1727-1731), Joned et ah (Nuclear Medicine & Biology 1996; 23:105- 
113) and Schilcher et aL (J. Can. Res. Clin. Oncol. 1984; 107: 57-60) in further view of 
Nair et aL (J. Radial Res. 2001; 42: 21-37). The Applicants respectfully traverse this 
rejection. 

The Examiner states that Kennel et aL teach a method of treating lung 
cancer with alpha particles comprising administering ^^Ac bound to a HEHA-MAb 
210B conjugate, The Examiner states that Kennel et aL further disclose that the 
radiotoxicity associated with decay daughter isotopes released from the target organ 
limit the effectiveness of the therapy. For example, Kennel et aL report at necropsy, 
animals had total ablation of bone marrow cells, splenic atrophy, some damage to the 
lining of their stomachs and intestine and excess accumulation of undigested food in 
their stomachs. The Examiner concedes that Kennel et aL do not explicitly teach 
administering a competitive metal bloclcer or a diuretic in combination with the ^^^Ac 
conjugate. 

5 



PAGE 7(19' RCVD AT 11/20/2009 12:09:43 PM [Eastern Standard fime] ' SVR:U8PTO-EFXRF-6/10' DNIS:2738300 ' CSID:7132705361 ' DURATION (inni-ss):05-18 



11/20/2089 11:03 7132705361 



ADLERANDASSOCIATES 



PAGE 08/19 



The Examiner states that Satoh et al, teach the effects of preinduction of 
metallotheionein by bismuth subnitrate on the adverse effects and antitumor activity of 
Y-ray irradiation in mice. In particular, the Examiner states that Satoh Bt al. teach that 
oral administration of bismuth subnitrate markedly reduced the lethal effects and bone 
marrow damage by y-ray Irradiation without compromising the tumor-redudng effect 
As such. Satoh et al. teach that bismuth subnitrate pretreatment is an effective method 
for protection against side-effects in radiotherapy. 

The Examiner states that Jones et al. teach that a problem with the 
clinical use of 212Bi or 212Pb radtoimmunoconjugates is the potential for radiotoxicity 
as a consequence of either premature release of the metal by the chelate agent or 
metabolic cataboHsm of the RIT releasing from the radiometal. More particularly, 
Jones et ai cite that previous studies have identified the Kidney as being potential 
targets for dose limHiatlon toxicity from radiometal deposition of bismuth 
radioimmunoconjugates due to the presence of heavy metal binding proteins. The 
Examiner states that in order to overcome this limitation « Jones et ai disclose the 
evaluation of the dithiol agents, 2,3-dimercapto-1-propanesulfonfc acid (DMPS) and 
meso-2,3-dimercdptosucclnic acid (DMSA), for their use as adjuvants to reduce or 
prevent radiotoxicity of Lead-212 or Bismuth-212 alpha-radloimmunotherapy. 

The Examiner states that Schllcher et al. teach the use of furosemlde, a 
diuretic, for the prevention of cumulative nephrotoxicity in a phase II evaluation of 
fractionated low and single high dose cisplatin in various tumors. The Examiner states 
that Nair et ai teach radioprotector in radiotherapy. More particularly, the Examiner 
states that Nair et aL teach that while acute toxicity has been a main reason for 
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radioprotectors failure in clinical applications, the use of nontoxic amounts of several 
radioproteotors having a different mechanism of action can overcome the problems 
associated with their toxicity. 

The Examiner asserts that it would have been obvious to one of ordinary 
skill In the art to combine the teachings of the references so as to modify the method of 
Kennel et at. to Include administration of a metal blocker such as bismuths subnitrate, 
a chelator such as 2,3-dlmercapto-1-propanesulftjnlc acid (DMPS) and a diuretic such 
as furosemlde In view of the teachings of Satoh et al., Jones et ai and Schilcher et af. 
Examiner further states that one would have been motivated to do so because each of 
the references teach that the agents are effective at reducing radioprotectore having a 
different mechanism of action can overcome problems associated with radioprotector 
toxicity. Thus, one of ordinary skill In the art would have reasonable expectation of 
success that by modifying the method taught by Kennel et at. to Include administration 
of a metal blocker such as bismuth subnitrate, a chelator such as 2,3-dlmercapto-1- 
propanesuMbnlc acid and a diuretic such as furosemide in view of the teachings of 
Satoh et al., Jones et at. and Schilcher ef al., one would achieve a method for 
reducing the accumulation of ^"BI in the kidney as well as bone man^ow damage. 

Furthermore, in response to Applicants' prior arguments, the Examiner 
states that Kennel et al. teach a method of treating lung cancer with alpha particles 
comprising administering a pharmacologically effective dose ^^^Ac bound to a 
conjugate, wherein the radiotoxicity associated with ^^^Bl accumulation in the kidneys 
limits the effectiveness of the therapy, while Satoh ef al., Jones ef al. and Schilcher ef 
al. each teach agents which are effective at reducing toxicities associated with 
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radiotherapies. Taking these references together, the Examiner states that one of 
ordinary skill in the art would have a rasonable expectation of success that by 
modifying the method taught by Kennel et al. to Include administration of a metal 
blocker such as bismuth subnitrate, a chelator such as 2,3-dimercapto-1- 
propanesulfontc acid (DMPS) and a diuretic such as furosemide. Furthemiore, one 
would achieve a method for reducing the accumulation of *^^BI In the kWney, as well as 
bone manrow damage. 

With regards to Schilcher et al., the Examiner acknowledges that the 
platinum in ctsplatin is not a radlometal. However, the Examiner asserts that 
Applicants' argument pertaining to the differing mechanisms of action are moot without 
some type of evidence to suggest that the mechanisms of causing nephrotoxicity are 
different and that ftjrosemide administration would result in a different effect. The 
Applicants respectfully disagree. 

The Applicants submit that Kennel et al. disclose evaluation of Ac-225 fbr 
vascular targeted radioimmunotherapy of lung tumors and conclude that the potential 
for Ac-225 as radiolmmunotherapeutic agent is compromised most prominently by the 
radiotoxlclty associated with the decay daughter radioisotopes released from the target 
organ (Abstract). Kennel et al. further disclose that they know of no conventional 
chelate that could withstand the energy released by radioactive decay of AC'<225 (pg 
243, col. 1. lines 2-4). 

Satoh et al. disclose that the preinduction of metallothionein by oral 
administration of bismuth subnitrate may reduce the adverse effects of gamma ray 
in-adtation in mice (Abstract). A dose of 200 mg/kg prior to irradiation with a lethal dose 
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Of 6 Hy/leg of cobalt-60 suppressed leukocyte reduction and lipid peroxidation in bone 
marrow cells and increased metallothionein 2-fold therein (pg 1728, col. 2). It Is 
assumed that bismuth subnftrate Induces an Increased level of metallothionein which 
scavenges the free radicals induced by the gamma irradiation and thereby protects the 
bone manrow from gamma radiation Injury (pg 1729, col. 2 to pg 1730 col. 1 , 11. 2). 

Jones et al. disclose that 2,3-dlmercapto-1-propanesulfonlc add (DMPS), 
which is more effective than DMSA. can be used as a potential adjuvant chelation 
therapy In lead-212 or bismuth-212 radlolmmunotherapy protocols (Abstract). 
Sohileher et al. examines the effect of fractionated low and single high dose crsplatin in 
various tumors. Schilcher et al. state that cisplatin therapy was associated with 
nephrotoxicity (pg 59, col 2) and that cumulative nephrotoxicity was prevented by 
prehydratlon and/or treatment with furosemide or mannrtol (Summary) although 
Schilcher et al. do not support this assertion with any actual data. In ffeict, 
nephrotoxicity associated with the cisplatin therapy was observed In only three patients 
(pg59. col 1.2). 

Nair et al. review radtoprotecting agents categorized as radloprotectore, 
adaptogens and adsorbents (pg 22) and hypothesize that using non-toxic amounts of 
several agents might overcome the toxicities associated with larger doses required when 
used individually (pg 31). 

The Applicants respectfully submit that the combination of Kennel et al., 
Satoh etal.. Jones et al.. Schilcher et ai, and Nair et al. does not render the claimed 
invention obviousness. First of all, Kennel et al. state clearly that the radlotoxicity of 
22^Ac is a significant problem which precludes its use in clinical therapy. "The data 
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show that no dose could be determined which cured tumors but did not cause acute, 
lethal radiotoxicity" (pg 240, Kennel et ai). Kennel et al. conclude that "the potential 
for ^Ac as a radiofmmunotherapeutic agent is compromised not only by the slow 
release of ^*Ac from the HEHA chelator, but most importantly by the radiotoxicity 
associated with decay daughter radioisotopes released from the target oigan" 
(abstract). Thus, it is clear that Kennel ef a/, view the radiotoxicity caused by ^^^Ac to 
be a significant problem for which there is no obvio^^^ solution. 

Secondly, while some of the references cited by the Examiner address 
ways to deal with radiotoxicity, the Applicants respectfully submit that the standard for 
prima facie obviousness has not been met. More specifically, there is no reasonable 
expectation of success from combining the references. None of the rel^rences cited 
deal with reducing radiotoxicity of ^^*Ac. This is the critical problem which the claimed 
Invention seeks to remedy, the very same problem stated in Kennel et al. For 
example, Jonee ef al. fell to mention the effectiveness of 2,3-dimercapto-1- 
propanesulfonic acid (DMPS) in reducing radiotoxicity resulting from ^Ac 
administration. Schllcher efa/. also fail to mention the effectiveness of furosemide in 
preventing radiotoxicity of ^^Ac administration. In fact, Schilcher et aL only mention 
furosemide In a single sentence in the abstract: "[cJumulaBve nephrotoxicity was 
prevented by prehydration and/or treatment with furosemide or mannitol." There is no 
teaching in Schilcher et al. regarding the dosage of furosemide to be administered nor 
any discussion on how effective the diuretic is in preventing nephrotoxicity. In fact, 
since Schilcher et al. is completely silent about the mechanism and the effectiveness of 
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furosemide. a person of ordinary skill in the art could have no reasonable expectation 
of success. 

Lastly, the Applicants respecttUlly remind the Examiner that motivation to 
combine prior art teachings must be found In the references themselves and cannot be 
constmcted using Improper hindsight reasoning. The Applicants submit that there is no 
rationale in Jones et ai nor Schilcher et at. which would motivate a person of ordinary 
skill In the art to combine methods of reducing radiotoxictty of ^^^By^^^Pb and cisplatin 
with Kennel et al. which teach ^^^Ac radiotherapy. 

Regarding the Examiner's response to prior arguments, the Applicants 
submit that the burden of proof is strii on the Examiner because prima facie 
obviousness has not yet been established. 

In view of the arguments presented, the Applicants respectfully request 
that the rejection of claims 1-2. 4-5. 8, 10-11, 49. 61-63 and 59-60 under 35 U.S.C. 
§103 be removed. 

Claims 1-2. 4-5, 8-12, 49. 51-53 and 58-61 are rejected under 35 U.S.C. 
§103(a) as being unpatentable over Scheinberg et al. (US 2002/0058007) In view of 
Satoh et al. (Eur. J. Cancer Clin Oncol. 1989; 25: 1727-1731), Jones et al. (Nuclear 
Medicine & Blotogy 1996; 23: 105-113), and Schilcher et al. (J. Can. Res. Clin. Oncol. 
1984; 107:57-60) and In further view of Nair et al. (J. Radiat. Res. 2001; 42:21-37). 
The Applicants respectfully traverse this rejection. 

The Examiner states that Scheinberg et al. teach a method of treating 
cancerous cells with alpha particles comprising administering a pharmacologically 
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effective dose of an ^''Ac conjugate comprising a functionalized chelate. The 
Examiner also states that various types of cancer including prostate cancer, lymphoma, 
leukemia, neuroblastoma, breast and ovarian cancer are disclosed. With regards to 
the 225ac conjugate, the Examiner states that the conjugate consists of a monoclonal 
antibody covalently attached to a metal chelate that complexes with ^^sac. wherein 
internalization of ^/Kc into the cells permits the emission of alpha particles or its 
daughters such as ^'Vr and ^"Bi. Moreover, the Examiner states that the toxicity of 
"^^Ac constnjcts, wherein histological analysis of deceased mice showed 
gastrointestinal musocal sloughing and bone marrow hyplasla. consistent with severe 
radrotoxicity. The Examiner concedes that Scheinberg et at. does not explicitly teach 
administering a competitive metal blocker such as bismuth subnitrate. a chelator such 
as DMPS or a diuretic such as ftirosemide in combination with the ^Ac conjugate. 

The Examiner applies Satoh et aL, Jones et al.. Schilcher et el. and 
Nair et at. in the same manner as the previous rejection. The Examiner concludes that 
It would have been obvious to one of ordinary skill in the art at the time of the Invention 
to combine the teachings of the refierences so as to modify the method taught by 
Kennel et a/, to include administration of a metal blocker such as bismuth subnitrate. a 
chelator such as 2.3-dimercapto-1-propanesulft)nic acid (DMPS) and a diuretic such as 
furosemide In view of the teachings of Satoh et ah, Jones et al., Schilcher et al, and 
NaIr et al. The Applicants respectfully disagree. 

The Applicants infer that the Examiner Inadvertently applied Kennel et al. 
when Scheinberg et al. is the reference cited. Accordingly, Applicants* response will 
be directed towards Scheinberg et el. 
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The Applicants submft that Scheinber^ et a/, teach a method of treating 
cancerous celte w,th alpha particles by administering -«Ac comprising a functionalized 
chelant. More specifically, Scheinberg et al. also briefly disclose using HuM195 
antibody and DOTA as the chelating agent. Furthermore Scheinberg et al. disclose 
that mouse treated with a dosage higher than SOOnCi showed gastrointestinal mucosal 
Sloughing and bone marrow hyplasia which is consistent with rBdIofoxIcity. 

The Applicants respectfully submit that the combined references do not 
render the claimed invention obvious. First of all. a person of ordinary skill In the art 
would not be motivated to combine the references because Scheinberg et al. only 
disclose that there are symptoms in the gastroint^.tin» ^nd bon. m.rr^» 
consistent with radiotoxiclty. There is no mention of specific mention of toxicity in the 
kidney. There Is no specific evidence of nephrotoxicity. Thus, a person having 
ordinary skill in this art would not be motivated to address the problem of nephrotoxicity 
when applying ^^/Ko as taught by Scheinberg et al. 

Secondly, as discussed supra, none of the other references mention the 
radtotoxidfy of »«Ac which Is the subject matter of the claimed Inventton. Thus, the 
standard of prima facte obviousness has not been met since there is no reasonable 
expectation of success without any working examples dealing specrfically with the 
reduction of radiotoxicity resulting from ^Ac In kidneys. 

In view of the arguments presented herein, the Applicants respectfully 
request that the rejection of claims 1-2. 4-5. 8-12, 40, 51-53 and 58-61 under 35 U.S.C. 
103 be removed. 
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Claims 1-2. 4-5, 8-12. 49. 51-53 and 58-61 are rejected under 35 U.S.C. 
§103(a) as being unpatentable over McDevrtt etBl, (Science 2001; 294: 1537-1640) in 
view of Satoh et al. (Eur. J. Cancer Clin. Oncol. 1989; 25: 1727-1731). Jones et a/. 
(Nuclear Medicine & Biology 1996; 23: 105-113) and Schilcher et al. (J. Can. Res. 
Clin. Oncol. 1984; 107: 57^0) and In further view of Nair ef a/. (J. Radiat. Res. 2001; 
42; 21-37). The Applicants respectfully traverse this rejection. 

The Examiner states that McDevItt et a/, teach a method of treating 
cancerous cells with alpha particles comprising admlnisfenng a pham,acologically 
effective dose of an ^^=Ac conjugate comprising a functionallzed chelate. The 
Examiner also states that recited cancers include prostate cancer, lymphoma, 
leukemia, neuroblastoma, breast and ovarian cancer. With regand to the '^^Ac 
conjugate, the Examiner states that the reference teaches that the conjugate consists 
of a monoclonal antibody covalently attached to a metal chelate that complexes with 
^Ac. wherein internalization of ^«Ac into the cells permits the emission of alpha 
partcles or Its daughters such as ^^Fr and =^"BI. As an example, the Examiner cites 
the ^Ac conjugate consisting of ^^^ac. HuM195 antibody and DOTA as the chelating 
agent. Furthemiore, the Examiner states that the reference discloses the 
biodistribution of ^^^Ac conjugates in tumor bearing mice, wherein the results 
demonstrated specific tumor uptake of ^Ac, but ^^^Bi, e.g. daughter of ^Ao, 
accumulation In the kidney as a result of decay of the daughters from nontargeted 
constructs. The Examiner concedes that McDevitt et al. does not explfeitly teach 
administering a diuretic such as furesemlde. a dithiol chelate and a metal blocker such 
as bismuth subnitrate in combination with the ^^Ac conjugate. 
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The Exaortner applies Satoh at a/., Jon., e( a,.. Schllcha, ef a/, and 
Nair ef a/. ,r„ sama manner as the previous reiecUon. Thus, .he Examiner asserts 
Uia. It would have been obvious to one of ortlna,y skill In «,e art to modKy the method 
•aught by MeDevK, et a/, to Include the administration of a metal blocker such as 
bismuth subniUBte, a chelator such as 2,3^imercapt<^1^«,pan.sull6nlc ac« (DMPS) 
and a diurectic such as furosemWe m view of tt« teachings of Satoh e( at, Jones et el. 
and Sch/lcher ,( el. The Examiner contends that one would have been motivated to 
do so because each of the references teach «,at the agents are effective at «duchg 
toxicities as««lat«f with radkHheraples, Momover, the Examiner states that as taught 
by Nair et el., combining several redioprotectors having a different mechanism of acfcn 
can overcome problems aseodated with radlopnrtector toxicity. The Examiner further 
asserts that one of ordinary skni In the art would have a reasonable expectation of 
success that by mod^ng the mettiod taught by McOevttt to include administration of a 
metal btocker such as bismuth subnifcae. a chelator such a, DMPS and a diuretic such 
« fti-osemlde In view of the teachings of Satoh et el.. Jonea e» et. and Schilcher ef 
a/., one would achieve a method for leduoing the accumulation of «'Bi In the kWney, as 
well as bone manow damage. 

Ustly, the Examiner states that while the comblnatkm of inferences do 
not expiksiUy teach the diurette Inhibits reabsoiptlon of Aetlum^S daughters and 
prevents accumulation of Franclum-221 and Bismuth-213 daughters in the kidney, the 

claimed 'Vvherein" limitation has not been given any patentable weight since ft simply 
express the intended result of the process step, e.g., administration, of the diuretic in 
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Applrcants respectfully disagree. 

Tl» Applicants subm« «,« McD^H, a,. , ^ ^, 

™.a«.,a^ ^ ^ ^ ^ ^ 

- u.,n« „.p,, , ^ ^^^^^^^ ^ ^ 

co^ ..u«d ^^.^ ^ ^ 

substantial fraction of animals tested. 

The Apprieante ,«peetfu.ly submit that the oombln«. .Bferenc do not 
-<^r th. caimad ,™^«on obvious. r»st of aH, McDavin ^ s,. Oisciosa tNa, .He. 

Of s^m^ a sinaie dose of alpha partiCes can induce ^ 
m^Mm. Thus, a hav*^ ordinary ^ ,„ ^ ^ ^ ^ ^ 

combine «oD.v« of a,, v* n,e«™d. whlc ^duoe radiotoxicHy ^vels in «dneys 

secondly, While McDav,« ef a,, do show a biodlstnbution p,ot whteh .now 
>^ Of -AC daughter, located in .He .idney, «,e .mMJm,^,!,,^ 
Fu*anno™, ther, is no n»nfion of whe«,ar the dosage fourK, in .he KWney is ^ 
Thus, once asain, a person of common sense would have no motivation to saao^ for. 
method of reducing toxicity in kidneys resulting from the adminlst,B6on of ^Ao. 

Lastly, as discussed supra, the other references l^ll to discuss the 
radiotoxici^, resuiang from "^-Ao admlnlstr^ion. Thus, the standart of prima fede 
obviousness has not been me. since there is no reasonable expecUdion of success 
without any wortdng examples dealing specifically with me teduc«on of radiotaxteity 
lesuMng from ^Ac in kidneys. 
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I- v»w Of the a^uments p™«med h«^i„, ^ ^ 
«^«. ««. me «^o«cn Of c,a,-.s 4-s. 8-12. 49, 51-53 e„. 5^1 .„.er 35 U S C 
103 be remove.. 7.0 ^p,^„,3 su^ ^ ^ ^ ^ ^ ^ 

ToZr ' " " ' """"" """" " 

If any .«ue, r^s,n ou^n,^, ^ ^ ^^^^ ^^^^ 

Respectfully submitted, 



Date: 
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Benjamin Aaron AdIfer. Ph.D. J D 
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Counsel for Applicant 
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